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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the power consumption of an LCD 
provided 

with pixel memory in moving image display and the like. 

SOLUTION: A liquid cryBtal panel 120 constituted by arranging plural liquid 
crystal cells CEL constituting a pixel in a form of matrix is provided with 
plural memories 121a, 12 lb which store image information for each pixel, 
and a selection means 123 which selects one of plural memories for each 
pixel to display the corresponding pixels using the image signal held by 
the memory selected by this selection means 123. Also at least one of the 
respective plural memories 121 for each pixel is used to hold the 
background images and a signal which selects one of the respective memories 
121 is inputted externally to be selected by the selection means 123. 
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[**■*©«■] 

!»&«»©«*£, %\&?mzm&m^zmtz>m& 

lfflB«»©BisS©#*tt. 

wi^fcsjf-fsfca©^©*^ 

wear© * * u **© 5 % © i * a$?-r * ©a 

sfc2nfc«^m»©;**usii : ?©^©fiE 1 
[®*«2] *ie««©b*k:, iiiiiefT#K:7H^ 

ttfSKK¥Rli. flJB«*©7 H L'XS© 5 % ©#£? 
* 1 ^frSSttflsflWSSW-SNrlc. PW KflEttR© 
fI*HiS©-55©»JS-f £ 1 ?fr£3ltftff9KS-?£. 
JlflEffift© «U #T©RB 1 0 SSWT 5 - £ 

i cetoKvSi. 

[»#«3] nfittR©R*£. *J*CftKA*eft 

*ST-S«8©«»«*t&£. 

ME*R©R*©4*fcRH-S*u REffiR©*R4ra 

s©s*i©*fic;-r* i ofr&tneftiMreestts** 

*i*#s<!:&s etc Affile 

re*«s*¥ri*. i»B«*©mfte*iiK©-5%©& 
ft©&s£H. 

«RR©9I7FI';UU:. 

«r©*%uxkrjhu:. 

ME / * U «RWWlEl»tt, lWB«R©fT7 H WX$M3 
£tfttBBR©ai7 H l/X»©S*fcfl»eH*l/T. 

MERiWRfcBxrraBaOTfcREaR©** 'J s 
xmnmzmtz z t *-*»#* 1 kbb© 

[R**I5] B«&. 
ffiBSK^<cfTMtt£iia*n&*R©R*£> 
WEfHiCEWaPti&*R©ff 7 H U-Xfct. 

MEAiSKBai * nfc«»©m^i» t , 

BEfH*lcEWSnfc1IR©fT*1to»i:, £JUBU Id 

E*R©H*©&*tt> 

B**«*r 

Bl©«aR-«*U fflE3ijK3ii*-©lfflEiii**«C. 



2) 4#HSP9 - 2 1 2 1 4 0 

2 

WEB 1 ©33118© 1 **HMM*U *©»a*»UE« 

ftotitifwiow*"*"* 1 -ska owns *i*B 1 ©x 

-f y*fc, 

A**Ti(U*«?**U ME9 1 ©#Sfc©flili9 

****tf/*'JB»£. 

*2©*Me#U WE/tUBttOttEAAWTt 
flTE£ 2 ©iSSBS© 1 fltfttttdiu «E£R©fiMH8 
©fttf-f S 1 ofcfflEJB 2 ©«aiS©tt««(0ltt«ti. 

io -?-©gia*<roE«»©iT7 h wxiiwwjs-r* 1 ot* 

[«jftig6] RE*l«llEai£nfcffR©MMaft 

t, 

B3©#aR**U RE* j e'J0*©tllEAWi*fc 
RB»2©X*y*©»E»2©»«R©REl«fc© 
RC. RE* 3 ©*>&#»«£ ti. *©*ftW»E* 

R©jiRB»©»je;T*i , 3(cj;t>«iPsn, *&b«» 

©■*©ft*K«»t6ft&JB3©^-f y^t, *S6fc 
!63©iSaJ&£#U ME/%UBK©nEiilAlir^ 

sasrn i ©x-r 9?©meh i ©*ass©t(i?B«isa<>:© 
Bfc. t9E^3©^aiS!4ts«$ti, «e©*»wflE* 
RcwRWcafc-rsi-^cj: wsffijs; 

©K£©#*fciSW-Snfc?il3©X-ry?<i:, **6fc 
*«T 5 d t fcf SSt#« 5 £&«©«*&«. 

30 mEXK^tZfT*meEH2nfc:RR©RR&. 

REMKB&i3nfcaR©Bi ©<t#^i, 
*MEw»KKJ>j*n. f»B4i*©sg i ©m^tat-e-n-e 
n**£js-rmffc©sg 2 ©«#«&. 
tiE*i*icBM2nfcttR©Bi ©MW^t. 
itC9u«icEPi»n. tcHB«»©«i©«ij»©t-5-n^ 
n^$«-r«R©ie 2 ©f&i^ t * ah l , me«r© 

%i©«a%$#u> #jEiB*«sicfiiE^ 1 ©*a«s 

©jfef^r-B lOfcADMIPSftftlll©** y^t, 

s@i©%a^©^A^ msetij^^fre^$n. me 
a^«^**we««c©si 1 ©««t$8©*ra;-ra 1 

«*tl, ^<it>l^©/*'J5g^S-^ty/ ; Er'Jia!S 

f)Em2©^ai&©i^^$n. «IIEjS2©$9e 

©«!S8*«flrf3}g»©3fl 2 ©©^«8©*r«T * 1 
50 £n. «©*R«tttE«R©ll2©Mff«©«(&t-«l 
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*tt«£-r«SStftB. 

m^t*tt5fiisiiHfem^tsi?Bmi«)ffiit¥atc« 10 

fl»*ff«u meff4HMKneiiti=tMriBS«ff*«m 
*abu 

&trf2«*f HffilitaK tt, tUSP^I^ fc U T ttESHMI 
fflE8»©!i*©&*», 

llflESB 1 OBBTOCftttSnfcfflBJII 1 OSBff*!: 

ajsufcig 2 ©ffieke^sft^-r «* 2 t , 

BEil*»0BElinJra*C*GfcB«TFy 

B. 

M*a 1 0 ] m®t& 1 ®EB*ft m»©3i 1 <o 

fflESH2©E«¥att. 8»<DJ62<D**iJ5g^£. W 

iB«ftti»B 2 0* « y 1 ^ *a*r *ss 2 ©sa? 



30 

wen 1 »*r*»BJi 
2 asj*B*«n-r«»Rtt*B»B»* 5 & t jurr 

fflB9l«ICEai $ n&«ft<MMl £ . 

men* ken * nfcs»<P5>jj££ii& t . 

ttE«ft0ff«£*tEft-«-«aft£S:BR4:. 40 
BKfcWB*¥**B»J: DflfcftattB^-**** 

fflEftgw>s &»«#4»t so 



•T«»2©^ i EUlEl»i:, 

be* i y BKcftftstifcMEBEBBft* 

t, BE*2©**yBKc«»snfcBE«ttflW: 

mEORBK©ttEBSIl!ff4K:j&£fcftgT]<? 

SB. 
[£B©IMftBB] 

CO 00 13 

fcttft©BSKJ;9£»*fr9*9SBCBU ffCH 
ft^©B««*«Eft-rs*«yBBfeBftttlc*U 
WE** U IhJ8&*> &H*^©Bftff***&»*Mffff 

#k«-3TBIW*»w«bicbt*. 

[0 0 0 2] 

**flMHM*4>«ttttfl:liB* L < > -?-n £>««©«« 

*aB*ttBB»teifli±tT«Tv»*. *wcf*K * 
n&«gwft«fflais*££*-f*£^8B*>. 

[0003] i,*L&*te. snxsfcc 

RT (cathode ray lube) £jS£fiWtHiiB©1H'X-? > 3 

«»ai*j:tfim«*»ao««HBia:-5Tt»*. en* 

V"f, MMCLCD (liquid crystal display) tf&fflS 
nrt>**«. LCD«©iSjBffi©BBS^SCRTtt© 
*Bfc*B«»<fcKttS-a T^&W. 

[0 0 0 4] LCDTttxY>^HS«tt8£© 
BiiMMB**^ iWUB^TfrSfc*. CRT©* 

ff4B©*lt*Mftftfc*< . *&«B , vaM^«eB 

[0 0 0 5] B3«fi^©g^g^i9fiDLt«^ 

L, HE©-»#©*©iHfcte#Stf©«'&<i:JttfcLT 
BB±*©fl*«*Xlrl;ttl<tt«fcft. £wH»©» 
fr®ffTK£«ftB4iaS£ft«0Ba*fiC LTt» 

[0006] *fc, fi^. i piiS{cfift©Pi«*a^-r 

B«fcBftTAA&<fcofc*-r>K9B«tt. DiiBi 
BBte^^^UftBUTfiaLiiiai 



( 4 ) 

5 

tO 0 0 7] £©«fc 5 &«»©*"?. LCDKHUTte 

(4$5SS5«-1 9 6 5S2±fctt!ft|ll¥3--7 7 

9 2 2). 

(ooo8] z<D&W:£&mtzzt\z£o> »±m\z 

©ft©mft«flfc*f*K&<5 44 o" cRDft< 

[0009] L*>u ifi^. v;^*7V7ffc#>s*. 

(00 10] 

(»W*t»*b«k3<»: , ri>»S] &U©<fc5fc> «£*© 

m&$tm&mxit. &mmm0&jpm**&m%mz®& 

10 0 1 1] WCifi*©*^. V*^*5V7©»1 30 

SKIS. /-MV3>^, A>7^f *-3*\Fk Kft 
TV, gNHUS. y-A«fc£©.fc5fri8» ; 

ftL&#*itffcib&^*&&sii8©-o-e*&. 
[ooi2] -rfct>%. i»jifttt©©j5a>e>, mwmm® 

iooi3] iisiaic««t©iffl«s«w-r 
B«*ex***u£fibT62ibia$& 

[0 0 14] *£T. d©3E!8<OB8j£-f.5£c:5fcJ:. 
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[0 0 15] JUEEtfMbT. #&©3l*B&K.fc?T 

[ooi6] st. «a«*d^fi«snfc^>A^a^ 

[0 0 17] 

(susfc/sfcrsfca©*©] ±e§w«>§B£-r*fcao 

C. *£H©SI l ©tlJ$©«*a£S (WJRJHi) ii. a 

ttE*R©H»C. tte*lftKHMr**ftttr**K 
©**«ie**U ft£tt&0Bi«cD£*tt. MEM 

un^©3^©ioss«-r*fcje>©sw?gi!£. 

SftfclfflSlSS:©** 'J *^©3*©IMB 1 z>ifiVffit 

zmm®»mn\zfcvrzm&-e\! y h^s-r-s*** 

T t S^ffi-f * C £ £ <f & £T 5 . 
[0 0 18] ±G*ig*SBi£. ttlHMtoMtlc. ffljgB 
ff»t7 H l^«**flU&r*lI*©T Kl/***4 6 
IZMU. ttBSK^Ittt, ifta5«ft©7Fl^lft©-5 

■5©*nsts i -3*»s«ttfti«^ta»t*»t. awe 
{cut?*, tteafto^ujurotrei^tsttrs 

[ooi9] ±&^sb», MBttftoMrc* 

K#»©^*#i&i-*iaft©«ftfe^«i k netm© 

■*©*«fcfttt5n. ttE«tt©ftttff«*©9*© 
l ?*6MB*ilff«*ftl*«*ilura¥R'& 

[0 0 2 0] _taE*wl£1B«, ffi|21g»©B 

*k. MisfTScfT7KP^€^*«»-r««a©fT7 

©arrpwuu:. -?-n-5?n^fi(Hffii^a*Ka-rs 
asie€*«*&-r4*a©>t : &us«<3^«£, 
»©** u u mmmm&t 

eSSKMU MEp^'JSflttfllB&tt, 

Off 7 I s UXite»Btl*©Jl7 Kl/Xft©lfttft«* 

&© * * «; * <fc 3 ir t t t> ± k 

(0021) ntcaK^itut. wia^ft©^*';^© 

ffiiei^C, It7 V-A© 1 MOI 1 

83*1, S7U-A©ffigaiffl$C*tJST5H*©*2 

a, wKftftw^^u^otassio^s^t, ws» 
i ©Mstii^Bijse^sR^i'WJie^n-s ±3 c-r* i 

[0 0 2 2] HftSffi&©^tU^©«IIBlOK:«l$* 
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[0 0 2 3] iffifcttft©*^ 'J *?©'>&< tfclOlC 

[00 24] {RIBISft© * *'J*f^ft<tt)10 
ffiEB#^£#S&r**XhS'X^fflT/1y* 

(0 0 2 5) fflEJgSic©*^'^^. ffoE«»©B$ 

©«8&«t o h±^m*mzm?2>m&®%*:&ft-? 

nfciiEBftfe#*, ng«jKffiE««©B*©iitrE« 
»»cwo#AT^-rs^tc«fcO> KrE«8t©B* 

[0 0 2 6] HBUftO^tUSUW. W<tfclO 

u mGfti®*%yHK*<£sjBti!>Hftfi*£. Hire 

*2©;t%iJlElBiP£SA©B4Mree4MtL. HMOS 

[002 7] *!89!©|g 1 ©||#©$jF8iStt. #B$ 
£«»©** 'J fcWUTfcth 6B*£MM*&*% 

K*ftfcX^ij©BWMMHM.-*, ffttlTUftHft 

(0 0 2 8] »B«©«£. iil/t»<©ttt^i 

IMW*oTfc*©Kfl:tt*ttt». "7JP**-f> 

©#£Jfc*.**«Kl;:»£-r4a<, S<&J©£'fJ'F9BE 

[0 0 2 9] *»HTI4. ^©CfcfcBBU (* 
fctt*B©*-f fc*:/5>x* hB» <£fc 40 

««rBB©^-f > K9B«) ttBJWfcKM©** »J e*» 
3*. t©BBT©Bffftjft0f;t73>x? hT*4*», 
*ST*5!6»fc<kO. ^^'J^W^TBsR^tW-r 
*<fc-5Cf-£>. Z.tUZ£Q> -t-OBsfi-CS^LT^fc* 
^x^hB^fe^SlLfca^K, «OH»«>1Mt 

ffl©**'j£o£c»«T£?». !rjRne.*«yic«* 

LTV»5£JltllOl¥«B«©B«e^«^©**fiJffl-C& 
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[oo3o] ttoT, *mw\z&n\i, b*©&*a* 
B«#ic*ft«i«»cRt*fc**u 

yisa.?Z®&$*.m\zm'rZZ:£tl<T:Zs 

[0 0 3 1] £ Sfc. ««*TKB««*eft«UTl» 

£;**U«*©B«g^##;* : &'J#. S*SBICW» 

©W9#*.#m>ft££*Tfc, iSatC**B«{S:«J0 
[0 0 3 2] *^^K:Blfee^*«il&tT^5 

**uEtfv©B»<nt#js* «au0»j->& 

- >©B{&«*? £3?B&®*t t MMfcW DIM.T** 
**U^B*K©B«fc*^*Efc*«<rBi:fcD, 

[0 0 3 3] #fS"if3©flS2©l*«©ac*SB 
5) tt> Btt&. ttEBtt±£fTAtticE*l;infe«ft 

fc» m«?iJSCE^$nfcS»:©©^»i:, ttEfHtf: 

Ew*iifcB«©f?BW«4:**»u ttE«it©B* 

*#u W3e^*^©W3EB«msc. missies* 

j§»©l -€-©?S®#tfJE8ft©?Tfa»8 
©»£T*l^K<fcDS1W£tl-&»l©X-f A 

ass^t masses wu traisii ©vavom^ 
wEiH*i*pfc»i***t* d>&<&<bio©*%us? 

UBRfc. fll2©*att**U fflE^'J 
Bft©MEA**¥£:1ttE*2©*aB© 1 

n, *£**©«*«©*»«?« 1 oc»bj»2 ©«a 

K©tt*fitaK*tl. *©«a*«IMBI«fc©tT7 H I'X 

i -sic * t> wms*is»2 ©x-r 

[0 0 3 4] MEMWrEaifcftfclMt© 

yijsijffliiiai:. £3©#3B&*u m&i'eUBBatt 
Ex*ss^tttiiB^2 ©x-r ^?©naiam2©#ate© 
ifiiai^i comic, me%3©i»ieK^sesn, -e© 
»a*t«ijiiB«»©3«j$!i»i8©»(t>-r5 1 otaws 
n. dffia«»©B^©#*nss;tt'&nfc»3©X'fy5 i 

[0 0 3 5] £-5^2. MIB^tceE^ld 

*ifc**©jwsiP«t. ^3©»a?s**u. 

u Hjswmisai^ia^tsaies 1 ©x-r y ^©*e* i 
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<DZ4 y ?t 6CJUW * «t e> C bTfc«kH. 
[0 0 3 6] ifflgB^'JUSStt, '>ft<£t>2^©** 

^ U Sl^SSJ 9 5* 1 © pnfflfir 5*<A7j S*l*3S 1 
©EHUaWF-fc. x-*ttia©SlC> ffigB'>ft<<»:t> 
2 O©* * "J 2 0>flMff** t A* * 

nftg2®nMfteA*OT£*Jurr*££tf'C« 10 

{0 0 3 7] taie^<tt>2-o©^ ; E'j*?*i. -f-n 

•CBfcS-rc. ffiCSv^^finm (gray level) * 
[0 0 3 8] SfrSEX^'JlHlS&ti, 1»SB«#©®3&©5S 

&< tt>2t3o/ ; ey* : fjc«^*n&9*-4'*, -ne 

lli*** UB*Cl6a**J:3CUt fWEr- 20 

[0 0 3 9] S&tC&^&Bl*. SfII5*ffi±fr 

»©ss i ©^ia£^n^n#£j*T«»©m2 ©e^ 
£*JSicE#j£n> ME^©*ii«>Mfm& -en-en 

»££*«»©£ 2 ©$»#£* JWBU l»IE*»©iii 
BXB«**r*BSB?&. ssi©<!ia 
BEB*«flftfM3*l©WaK©L***S< 30 

ioicj:QMft&***i©X'f xa**&Hi 

»«»©mi ©£#&©»£** i^c8«<*n> 4>a 

^felOCj^yBTfc^Ojit'JHKfc. f&2©* 
©«a&© 1 BWttMS tu friBSg 2 ©tfBHMXmP 

sdE«»©m 2 ©«*«©#£? s i ^csa&n. 

tteMftoS 2 ©Mffttotfft-ra l tJ K J: 0 40 

MfP$n«in 2 ©*< ^ ejurr *<k 5 c t xt>* 

VI. 

[0 0 4 0] *£HQft2 0**&J:ni& «0tft#£ 
ffM*tBWbfc«*«)B»af U < «BR.B©B*'V 

*^tt«fc«atfii «&©E*8* 

«»«*©* s t k ? -r / us u< «en tzni>* so 
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[oo4i] m*.vi, &&8fMV)®^m&UH£m^ 
u**eE»*ftTi**fc». ^^u*^©»*a* 

Ttt. BBB^feOFFfcU BB^©iil«a* 

A#©#£&**U@KICgiR«Kf75::4:KJ:(K B 
*^©##&*tMP<h * * U ®8S^©ffi&*i^ t Sffii 

[0042] ttmoKzommizJztiti:. &*#£© 

ES83 0Hz©7'J 5F**»4C*a«BI«lC*V»Tt. 

«^fiA. Btt*%UBft^E«l/l!ffB4tsX.«:: 

&i:j:-?t. lase^ osmesis. m«7Uy**ta 

2 0HzCS< > r*^i*«T*5. 
[0 0 4 3] ^n«B«m^tt^UTf»4*t. ft 

*&*BttteJ;oTM»#*&*lM**K*t>T. 

75x**a*att©*mfiAi» 7>r^tt*&»s 
tt©*^6 b t £i« b»B afe»"e« o wzz z. iic<t ^ 
r. 7'jy#©fe±ufc^*§ff5££#-e2*. 

[0 0 4 4] B^4A. B©KBA*ft*-3TUi 

fc»&. »41#Jt©/t^->^^TttK«^*±i;5* 

[0 0 4 5] B«fe6fc^^ 

^%U«7-^©B«i»ffi%ll»SB«^-e©£$i£@ 

-rsdit-fco. *^B#*»SEA.sns. «*«*©* 

[0 0 4 6] *SH|{i-tl"«I^#&r^l)li« 
C*V»T. #BBBOiiT£«lCX^n-^l/. fMtt* 

Ttt*BJI*»*B<r*ii:«n5«4a*fc*. J:D 

[0 0 4 7] *4t*f8WCJ:na. $-f>K£B»© 
«90ffA4>. u>ta-^©^±*<«3I^©«)»IBiS^ 



( 7 ) 

n 

[0 0 4 8] *%mo%3 0>&®<Dm7f:$im rnxrn 

9) tt. SlSt. ttffiSfi±K?r?Jtt \ztzm £ nfc^Sc 
©BB*i, «tE«R©H*fc. JiJftKttllltfs 
£«ft©«^l&£. ffllfa«&©^*8£ffiIiT-5€*f3i 

^iBI*fie^fiftS« 1 <DI2fi^g!!K«#SnfcMe 1 
«jS£4ta©l9g« 1 ©£»<Ht£©M*HU§£ffr£U 

&mh, tteft*ft*;»[9Ru. tfimmm^tbr io 
Lfc»2<cs3e^#s«i#-r«X2©Efli^gs:i, toe 

«»«*t*lliJH/Tll0JMH**lB*'r*iDJWi, M 

[0 0 4 9] rosa; i ©eem*. «»©!& 1 ©** 

^SiaSftflgftft*. i8H2»2©fatB¥&tt. *6S© 20 
fc^©*^***. j&E«*©!l 2 ©**«;**© 1 

oss«-r5» 2 om*m*s>ttc ±&3L* l. 
[0 0 5 0] IffliEgS i ©s«»©s«i§*c*^£. » 

[0 0 5 1] JtE©*^SBC*S^Ttt. £fcfiH©» 
^B&i©H#©*©£2lT.*tr>©T» «i»«:*J©2& 

[0 0 5 2] #3£iP!©|g4©ffi8e©£7K£tE 1 
l) tt. Me£&±fcfrMttlcEaiS*ife*flk 30 

©H*t, ttBfT*CEA3*ifcttft©7 h 
#}E*J«fcE*J3ftfc««©e^8£, ttEffftfcE* 

snfc«»©?Tj&£tti:. MEft«ceM£ft&fft:© 

WKtt«©iii*©tt*©tte-e, nm**>axmmzx. 
^TttfcsnfciWEfiii©*^-**, stiEaai&$ 

tt. ttf!aft©7Pl'*a©tt«T«l?CJt0Sft;S 40 

n, #rB£tt©<t^*8©*t£T$ i ^s(J«asnsir 

EWMHmMfTtfc*©*!©.*^!!**. h9E 

*»»6©*flM»©***«*iu &*tf§*i£f&-r*-r 

•©ttOTftlo^Wa-rsazojitUHH-fc. itfE 

gem 2 © * * >j 0zs \z*» s nfc tt E4**iit * t <z>§&8 
aisto. ifeaiDm^sffi^-r'SORiiigs.i:, ihjeor 50 



f9H¥9-2 12 14 0 

12 

[0 0 5 3] WgBXlO^^'JlHlKtt. *ft©^t'J* 

IIIEORBtt&ME&JK 

^^©rafc^Stl&DAa/l-^SrS^CAffi^S 

[0 0 5 4] ±|3©«^SBtt. #*>•*<!:«»©;<* 

ub»**b*k*u ytayvifii'i ^xnm&T 
-*©IMU ©MM* ttHllVftBK& 

*tf?-*«aBR©tt*««rtfc***MSft*. 

[0 0 5 5] ■««***B«©* ! ey©l'3te* 

^snriju, Bft«9©tta*i©«Et 

[0 0 56] 

[%K©§gffi©l?fig] *X«©*llM©RniCft£*. 

ttft^»B©(N»s^©raec^v>ra?iT6. 

[0 0 5 71 HR^KAR£lkRtt. 02 7 (a) © 

70? 3 e, nuts^^i o£> m 

igUKl&Ei&l It. rPUXRSRBBl 2t. Ay 7 
7-®8Sl3i, 3«>RMBRl4£tNNr*R£BR 

1 5 

[0 0 5 8] «£6^k/**JH 0l:H, @2 7 (b) fc 
^"Tcfc -5 iz> *R«©«*ftR»R*-kA'C E LiWrR 
ttirffi|S!$nT43D, ff£©fTiiE5$ILa1~Lam<«:. 5»J 

-r y^sw^Kitisn-sctfrio. Higm^iiai'e© 
RBirapgnpsns. a«*3irfe*cELH:> c©r 

*lf^^^b<0B3ftD^{li. nt^SiRVCOM ©Rffii 
©RttR^RffiWiofcSftfce&lcJrB. *©*Efc 

[0 0 5 9] 3*>«RVC0M «»fl,**t^©*aa 
a©*2STftD. i*lttH2 7 (a) (CTpfn^XIft 
OKI 4(Cet0^4$n^» ££. (Wt3fi^55±EK 1 

B»rK©»^*ff^«J;^CiW»UTv%*. 
[0 0 6 0] #?RI&^S-t ^ CEL ICMLTR 

^^tlfc^-f yfSWtt, TFT (Thin Film Iransist 

or) T**snx<jo. -e©y- h«?tt»rt?T4fT© 

[0 06 1] *fc. §7-fyfSWli. »iS-r49J©ffl 
^(i^Lbl~Lbni«a*^-feJl'CELi:©[ac. * 

^fi«ic*!5^>fc)KS«i3tifc^. ffi#WMrliini l 

©tt*S:*a^'fe;i/C E L (C^-A*. 
[0 06 2] 7 K UXm&^m 1 2 fi, fr€$HLa! 



13 

-~Laa\Z&XMWli3^Gl-~Gm£tiiU+SZ\tiZ*. 
D, fT#tt-e&«a^-fe;KOX'f 7fSW (TFT) 

t*. ZLO&HZVX* TFU-xailBlfrElBl 2fc«fc 

[0 0 6 31 MMH»iWC?7 7BRl 3S*L 

TS^SSSS&IeIS 1 !!*:#* enat. ffJHMBftBII 

1 1*4, fTj6£«0j£2£C#£LT*©*£*©fT©£ 

^©^^©fTfcfcB^Hft^a^n-en&Bssc 
[0 0 6 4] jloj:3£H2 7 (b) e*-r<fc3fca£a 
tmz. mn®&W)®& 1 i*»s> j£«<p©fr©&Bs& 

**£©«&(!#£#*.* £i:C<fc^T. 3*>IB»j|e1!& 

1 4*>&#*sn*:3t>«E£g&feHiss^£©«& 
(0 0 6 51 teffl£*gB©K»i§iB&©iimm 



( 8 ) 1*88^9 -2 12 140 

14 

[oo6 6] m&&^&m<rM®)®m*±mLtz±5 

[0 0 6 7] i) temmshnn 
mwemmkMs Tv^frtttr+utrttztm 

*n*#» 3>ea-^©B«fl<T^^K£££<i:« 
[0 0 6 83 Ctt. 

[0 0 6 9] ???iaM<«>ft*ifg*«*p, . mmn 

20 K-r*A2r£fifiSS£Cck» Bfc©+>-> yj 

sfs . 7y?BSS«®«BE£v, T**nP*i*Tfca 

[0 0 7 0] 



P, = (C, +2Cck) x f s /2XV, 



(1) 



tB#/ty7 7©S*ifi*«aPobHU «4ft***Cs 
s> fh , *¥©H$»&Nh . ff* 

Pob=Nh xCssx f h xvs 

2) /1y7 7@& 

/t9 7rB»li. A2j©T^;H§^£3ttT/-fXIS* 

^K^fijp* VTmnm&#i®t&\z$fet£®^$:w% 

Pb = <2Cbc+Cbp) 

3) umm^%&.®i& 

s&7 7 7^-t#*.e.n*. y-hju-f^«:©ft7c 

4) 3Z>mth®& 

n^VBIiBS&B;. n^SMCc 4gKiT*fca©t> 
©T, 3t>K»lHl8l©«^»m*Pc tt» 3*>© 
Uhflttft*fc . 3*>Ei)®l&©«8SBE£Vc "? 

Pc »Cc x f c xVc * 

5) 7KV'*««»08§ 

7 H USEl&BBtt. 7 H (V- h&) ©§ 
SCg *K»-r*fc*©fe©T, 7 F HS»»08& 

pg a. 7 f »©»»«#&£ fg 

Pg =Cg x f h xVg ' 

6) ®&±#<n mm* jjphw 



[0 0 7 1] 
/2 »• (2) 

ftPb *oy*fs tcwr4lHliS©A^**«S 
Cbc. BtiNI3k:K1-$!gl!g©A*${]ligS&Cbp. A 

30 y 7 7 0K©«is«ffi* vb T-en-enx-r t enT©«k 

[0 0 7 2] 

x f s /2XVK 1 ••• (3) 

i8S«:*jPgate, iraypfs KM-r«.BB©«fl5i*3» 

sa^cgac . a«©^;c6a-r«0K©A*^iiii$s* 
cgap , y-h7H'©SKsm«vgaT-E-n-enS'r 

tSrF©<fc3K:ftS. 
[0 0 7 3] 

Pga= (2Cgac +Cgap ) xfs /2xVga' - (4) 

40 £TifclT©«k5Kft4. 3*>E*c©«3-. f 
c &*™&fflfc&fb ©¥#T&*. 
[0 0 7 4] 

... (5) 

. 7FPX»B»lHlfc©*iB*EE*Vg T?*rtWT 
©■fc?Cfc*. 7 F k^tl©IBIftBI»«: f g tt. 

SIT, *¥JB»M«»fh 
[0 0 7 5] 

- (6) 

SO £U:J:g. !sl»£#©#l»S;&Pall tt, J£TF©<fc?K 



( 9 ) #M¥9-2 12 14 0 

15 16 
fc*. [0 0 7 6] 

Pall =P, +Pob+Pb + Pga+PC + Pg 

= (C, + 2Cck) X f s /2XV, ' + Nh XCs X f b xVs ' 
/2+ (2Cbc+Cbp) x fs /2xVb 1 + (2Cgac + Cgap ) 
x f s /2 xVga 1 +Cc x f c xVc ' +Cg x f h xVg 1 
C«D«£, 3=E>»-S«BET?Nh XCss»Cg ft St. 

Pa!! = (C, + 2Cck+2Cbc+Cbp+2Cgac +Cgap ) 
X (fs/2) XV' +Nh xCssX (fh/2) XV 1 
= Pall (C. f. V) - (7) 

tttv, g*c taffies*: f io 7fsmm*&mzv}r i mzzz£W'e%z>m§,&7F;mm£ 



[0 0 7 7] C<D«£, Iffi^iClif/t-fXM. £ 
fc. ±E«JIVtt:7'n*XfcJ:tf«ffi<OV-T#ttfc£ 

27 (a) t (b) K^-ti^tC. HsRM^itltfr^S 

**e*$n. «»&-r*iii3R*i^^ns. z.<nn, mat 

{f*f«£fTi£giBl©3ftCsig , eg 

ir. -en-^ncsig x fxv * eg x fxv 

[0 0 7 9] ^n*fi«f-5tttSfiC. B«8f. « 

tt»f * "o" »r-r«rt*i-es*^. iSB-r*n«s 30 
sen* "o" KT-scttt-c^fc^u w&m&T! 

[0 0 8 0] JfcfctlJfcSftT^BJti^yttSLCD 
[0 0 8 1] R±a£3C. ^©Jgfl^SSiBTtt. 

mwrnztfi, W}wmm<r>m£iz*;<7)&5i3.mn%j3 

[0 0 8 2] fCT. COJHm*. ■■««*VJP^ 



[0 08 3] (flllOgJW*) HltH2tt. *£H 
©S3 1 ©§S*»38K«fc*ffift«*gtt©*W&ttJ*H. 
0 3 !2H 2 ©flfcgfcfcttS 1 B*#©£*£8imUT<fc 
QINHceaL&lftaS. B) (a) iE4 (b) tt03 

[0 0 8 4] |1, HZR1*HT» 1 1 OttttUI/^/W 
(LCDW) . 1 1 1 «<g^«KEt)Iil8§. 1 1 2tt 
7KWXlURMeUfc Lal~Lamttff^2«. Lbl~L 
1»ttBMI4tt. Lcl~Lcntt*H«50iJ(©#a«i5^1?* 

[0 0 8 5] ^^ffiSftlelK 1 1 Hi. B**IC*®£ 
UTB«^M^HLbl~LbnKlffl*-r-5. ft#a 

bekihjjsi i it*. **'js#m#££±-r*©ti^i; 

■T*»iMM#*»Lcl-LMCB*t, HWT^O 

9-i 5 ^T&BSf^K^a^t-^Siijfc©*!^*. 
B««*f « Lbl~L baCWAf *. 
[0 0 8 6] £©B5*©:£«B«a^ 

t$Sfbffi»@BS 1 1 1 (=**.«. fl^^KffillHlK 1 1 1 

82 s >yr«B«m**#B*ica*r*. 

[0 0 8 7] *fc> 7 I 4 UX«|BftlslK 1 1 2ttv ^ft 
jtlE»Lal-Lai«;*l£r*»CS-r5ll#|«*a»3i:L 

ft*. fi#«ffi»EKl 1 ltt, u©7h-^il 
Ml 1 2©S&fPH^«!UT»l^r5. 
[0 0 8 8] m&n*)ii 1 0«®2C^-r«tpKl, fi! 



( 
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[0089] $$\z t m»mm@nmui^Lents.. m 
*{fs»L bi - l bn ic-en-enc^r Ties $ nx& 

too9o] fc&a&^-feji'CELHte. nss^Mff 

@g|PDC 1 2 0#&ttSftT^-5. SPDC 120C 

«i-*««©*^yjWttits*iTfr»*. cwerm. r 

W*fffl*C-$"5ft:»f". #79x.if hWftffl©|g 1 0* 
*yjr?l 2 1 ai, tfMNUfl®*2 0;t%U*?l 
2 1 b£©2/*U*?«fi£&7PbT&*:d<> 0 5 Kflc 

[0 0 9 1] S*£*I«WI§!S&1 2 0fct 

3*ftffl»lsl8& 1 2 3 12 Ail, *&)M 

iimwrnn 1 2 5 swLTii*. 

[0 0 9 2] £l«£tf)R2©;i%iJ*?l 2 1 a. 1 

2ib«, MMratLbi~Lbii4>3%. £a©afs-f 

d 

Uxo. £n***L-. *©***Mfftt***KBii i 

2 4CfcDf7fc*l*. 

[0 0 9 3] *%»WlMflBRl 2 3tt, ft££HL 
il<*Lu©5«. fiE©PMrr*R*©frtt«K*#*T 
*ff 6 y- KR»ff***»fC, ffiB* 1 ©* 
< 5>#©»lMf;iJUT. RMHMLbl~Lba©9tS 

t), Slliitff 2©)<tiJ*f 121 a, 121bO 

&m*uT> t&i&ztfmot^vmTi 2 1 a. 1 

2 1 b is <fc V* * "J ttJrt 1 2 5 

[0 0 9 4] d©0t)©J§6. MS s 
"L" ©#^<35»^tt»10^*U*iPl 2 1 a©8iR 
ffiiTC**). MSsWW^ "H" ©£#©«£ 

i4S2o«y«fi2 1 b©stttt9-v*«.' sfc, 

fl»S raMMl^* "l» ©H^©«£te "RRA. 
*" ©JB*7*ft9. M*tS r**R«l/"<* "H" ©fl*f 
©«£« »" CDttw-Vft^^-TS. 

[0095] M&tKMiiiaK 1 2 o©**uffl;*)SJift 

@K12 5«, m^SsSSJtTmiW/^'J^l 2 
lat^2^€U* : Fl 2 1 b©a*©?5. -35* 

a$??*t>tfn?<&0, wssiwiai'^ji' "l" ©« 

lO^t'JJlffl 2 1 a*. tt*Ss#ft 

Sl"<^ "H" ©igfOl^BiZO/tUJlfl 2 1 
b *2tKT * Jc "5 C« 0 

[0 0 9 6] C0>^%UIUA«llftaKl 2 5*frLT# 
^tl*^l *fc«^2<D^ : E'J^<Offl*(C«fcO. 



10 ) WHY 9-212140 
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Kw-t*CELec©a««<M»jJ»6©WB«tti. 3 

^v^jbvcom ©mfe£©«&M#©*BE#JB;L6*i?> 

[0 0 9 7] *->X5 1 ATtt, H3fc*-fJ:5K&B5SI 

^©fiaw^^'J^tctt. ft*R«Jli©RRS9icft 

BsS^icft-r5H««^©5^©^rn^-^5:-t-a 
^nfi^tiistL. *fc. jme^'j*?©^ 

[0098] *»m©**uB**wtrs*»tt. 

*-t**Tfcffl*4*l*B«flH»©ttl*ft#fc*4*. 
»RA©»***i:*fcfl»«B»B»l 1 l*6fttt 

»-t**TK:a*«n, *■©«&, brmkriimi** 

[0 0 9 9] B#**X4rt-«*&Ctt. *©gft:£B* 

20 ^cwbT-eoBaww^tfsa*. *©««&&£R 

*MftfflHT*a-fc*C EL Blk 

BUT, *ft-fe;kCEL©*^»Z«-r*J;5fcT-B. 

[oioo] ^©hsk i »#TfcBtt©£rt:»#a< 

tt*«*ft*6*©RnjB©B«ft* (IB 

W#) *A*U *n*fflV>T#«*-fe*CEL©^* 
•J ©!******.&&#£:. *0*iMJfeBlMB*CJ: 

0. ffifiHi;UCEL©H#3c**ff5«fc'5CLT^fc. 
30 [0101] ±K&tUtfz)]'C E L L 

TMa«»©>t*y**©55T, ^ifKiRjft-riSB 

«» ^©/*>J«wa««n*. r&fc*. £H©« 
v>B{ftfg<t©«£tt. l«iif^©B«©^©*^^'J* 
^©•tftASTfrfc-ffc. £5©&ofcB*fc^T© 

[0 102] cnciO. »B«f©J:pKH1Srt©#< 
©85»«at>f.'f, l«^©B5g©**«fgfl:T*i:5A 
B*©*St©«^C. 3P<b©&nB^«*BI^*ff*5r 

•fSdtfcfc*©"*?. ftBB©^«yn«*BJie*B 

SCfcHTfc. «*iS»©*t*^#8*»fP£fTto-f C 

*ttBB««*Bc©«*c:ta»s. fi^s«*ft*E4 

[0 10 3] 2|cBltB©a&iCf»b^ftfl)«flC 
S-^^TR9ir«. B3©«k^t. *B5RC»fc-ft4^ 
^'J*^*» B1©^«UB?1 2 1 atn2<K>**<) 
ifl2 1b020il, B2©/%UB71 2 1 bfi 
50 tf&BttWfim^ft-fSfcAW/^'JSH^LTfflu 
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( 11 ) 



2 12 14 0 

20 



[0 1 0 43 3:1*. SS®#fcl,TttEI4 (a) KtkT [0 1 1 1) -t-LT* «#8J 1 1 Brt?&*£BffiftBP i) 

BE©#RB#e©H*'t>fc:43V>T, Hffiftffi EJRA*&*U ^©{fcfc, 04 (a) © (11) ©ttfig 

PijC*SlfflJRfflS©f&©£OB JrtMI) <D#m* I^SfrSt, tl ISCttJgl©;**'.)^! 2 1 a 

(II) ©«JB©BiStfi:ePklCSf!»-r5«^»'^ ©B&<§<t£-£©3ii2t;*f;:«fflU t2 B^fctim 



[0 1 0 63 **ftA*JH-ttil3^ro«fcaK. #frKfr£ 2 1 b©#8LT^£H0Mg*t«:ffiraLT#:£B 

ta»^«>ejiicffl^^n«.^io^««Lbi~Lbn [0112] zoym-f-iu* <b) cf^ifficais 



-f 5>^*-h*CjR-r. -©«£> *»tl Kfcfr» *U*f 1 2 1 a*«W*«»Ml2©;l*y»*l 2 

TBfflfiHPiiCII©Bi^A J ^$nTVi4. BHffiC 1 b£X&TS©s5**Ji*-rS;fcJ&©gftfe*tS b#, 

*v»t. iH*®ftjfKtf8tt , r&M'c&«4»5. *hb i*¥£«wra©iim/2Bffl©raKA#sn. -et 

B&l/TttWHKTfiTa*. ft^T. §B*(fl:B©« T» Ift&tZ 0*j^&*£*l*¥BS:fln®ftfc¥l 

fi*fe^©2 0©;**'JSg7-l 2 1a. 12 1 b©55, /2J8Jfl©IWe. «*«Leifctt/*U 

1HWB**U**-e**»2«>>l*yJi*l 2 1 b©l*J **»A&^*ft6**£»*E^Sc*«A;*j£ft, 

jRauc#g««ffltLT#>ienfce©H««# c©&#i/2js»©isifctt, »i©<i^«Lbj 

[0 10 7) |OT6:r7S?x? hMTt«M tfcfc*. 

0DjAOMMt^». ^«ttBC**«S-fe^©«PO^-^ CO 1 1 3 J ttMTtt. MflreefiH*T«*l:&£ 

£^E?>MM0JI10*%ij*?l 2 1 aCS3&* lf«2 «!>.*% 2 i a . 1 2 1 b ©»fcff <fr*<S 

■fe*CD*HD^*UBTl 2 1 a(Zfc» 3&e*©iW© (0 114) *l»T» ±»©«^M 1 1 C*t>Ttt. HE 

a»TRCH©^©H#e^tt»#ji*tlT^T. ftBPij©W*tt. *ft£T£6«£II&w©*3rCfc 

wtttR-rfcAfc. tt*&6tf::tifeeK:s«x.3&x **e, h««jii©i»i ©**u»*i 2 1 

a«ajR"T*J;3K:-r*fcie>t, *%'J3£BK12 3 
[0 1 0 8] #JB9mt, d©J;5J5:SfaiB«^©** 30 liS&fiT^S s tlTSl ©/^'JJfc^l 2 1 aSftffl 

B?US^5lC-r*fc*{C, *»*;}'*©.*%>]!£?£ 2 '©ff4Tft« "L" *l/T, ^t'JWt 

oswc. n**^i? hB«#e. *>e>io*if s&*.ftv><k5K?-sfc»fc» B*iAA.ft*HMi 24 

SfflfcfflJBU WttATfJffll-*. «. fins r£LT**AttUC£tX*r«ff«T& 

[0 10 9] 04 (a) ©WTtt. (I) K*WTWB 4 "H" fcSte^fclilflr*. *l/T. ^OBMTOM 

ttEPijKSttSBfctt. *©W©74-J]/FT©»» ftff«tt. l*¥*3ESSBa©«*IC. g^jSLbjCW* 

*©«»£*©* *8&u otf©?-r-jn« (in t sns. 

ttSft©B#ttHi5&»PkU::#9, BiS&BPljCiJtt [0 115] CCi«^§li«10^iJ3|5-H2 1 a 
SB*tt, ft©»ic*5&£X;b«. &e#©->-^> WSriUT«Ai!»»£ittllt 
XS. 04 (b) tae-pTift^-ri. BSflttBPij©H "H" £*ro»*fcttfc, Sll©* 

sRC^JC-rSff^iESttLai. SliJ«fctfSg2©«^S 40 %U»71 2 1 a©I*3$H»^fc^tt^. BJRfi*IS 

ttLbj, LcjT*a<tf*. sT&S "L" ©A4tt**Uttlft3mHBl 2 5fc*> 

[0 110] BSttBPUIC£«?«Mtl&. #*<&n, /^'JtUAaifeBKl 2 5«Ml«»%U* 

frn«. C ©■*<»&*(* ftttB-feJl'©*^* 2© [0 116] EftSOftfrCiO. ttlC«j*L&ft 1 «> 

««J«f l 2 l bKWHtMOBMWfHtSfi **U*T l 2 l aartfttf. ^'JtiirtSJiftlEJBl 2 

tw«. *lt. *©&» c©BiBtt«Piiic*iteB s**tT*a-tJHc**&n, *itAttcc»io 

*fcJM****ft*ftTH4 (a) © (I) ©ttBES ^UB^l 2 1 a0lWfC#j£rslVNTR*6lt« 

ofci"f*£, ^©HJRfiBlC^W^l©^^^^ 

1 2 1 al:tt^i? h«©W»®^-e*«H©B« [0 117] ^*K. MS t3 K&* fcsHH»Lalfcfr 



2©>ltU*?l 2 1 bfc^lftitT. £«>NS2«D^%iJ 



[0 10 6] 04 (b) KJM-fej!'K:&tt«6flr*0£ 



BWSK/t;pxPI tLTA^^n-Bi: (I^^Jtl 
) , ^*air^LTSgl©fg^»LbjK(4, Hi©* 



( 12 
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\ii2ft&. -tux. z.ti\zmnvxmiommsiLbj 

fcttSSl/^©;**'^* 1 2 1 a, 1 2 1 b©gjR 
®7*©fc«>©8iRfI^ S b # 1 * J P*S»IM©W¥ 1 / 

c j u $?©s&*.Tijs£ftass#&Ate^ s 

[0118] t3 p$jjr?cDpneH£SPijt::t*> m&\m 
totfaftftt>©T, P8®eiiPij»c*5^*iaij!?a*ttff 

SH«©aT»*. ft?T, 311/312©*^$^© 

s&^i 2 1 b*8ft-r*s««S"ea&<5 "H" ift*. 

^'JWAWiftEKl 2 Stt^O^'JSg-? 1 2 I b* 
[0 119] ^©p^'JJ&^l 2 1 b**8 

[0 12 0] £©£*. >*Urt»*«*AftW 

£dCT«fc6C. mtt^BKl 2 4ttftSriL 

A«n«A(« d(OBti<IBJ|l«)^tyj|5fl21a 
{:#*£*.**>©©, (g^S r ttT "H" ****6n 
TV»*fc«>C. JgKD^'JJfl^l 2 1 a©rt£tt#2 

[0 12 1] UoT. *JB,-fe^*eH*S*r*fc*C 30 

[0 12 2] X*'Jl»3*S38!S.-5£2tt> <S#Sri 
UT *'L" Hl*5«ktfSl2®*^'J5(! ; pl 
2 1a. 12 1 b©SS. -?-Ot#(CS^SnT^-S>/ 

o«^ctt, ^©jSKsnTv^tiJJSt^icssii* m 

[0 12 3] £©±51::, Hj1B«<0»£. £tl/Tt< 
»*i/>tt. X-5>^>TW7-f 

flawing mk&to ?x 

[0 12 4] #fg9jtt ^nfctiU tfRtfrT^x* 
hHttttaJtHSICJS'J©/* ijfc«f*£li\ -5-OBJST© 

0. **y«<8tfcATIii*£*Kfrr£<k3CLT^ 50 
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4. 

[0 12 5] *^S>x^ 

LTV>*fH*H«©liilfcffi^£*©£*fiJ/B-?*S££ 

s tf*:^x * h m&fr 5 c * * y rts ft 

W&jLX&ibUVtittU$Uir>?1tt><D&. S&A*fT 

[0126] *©*§£> m&&mmm<Dmm®isiiLx 

©fcJ&©®#a*SiS^-*©£ilpS«Ti**«fc 5 izrs.it: 

[0127] &*s> *»^tt±ajLfc**«cisB«*n 
o fc ? -r > h om% $*&© * * u izmm- * c: t k «k 

*>%X.$tlZ> <*€>fc£<BlJ©B«$A*lTfc< 
££KJ:0, Ji1!-£<&^ff*B#«S##*©tr*K 

[0 12 8] (f&2©fSJ6Jg>l8) 06 1. *%<K©$2 
©^^B£#fa**ll£^gB©ttfifc£7K-f. *&JS 
^ffi^S«^gB«- jI*f©ffiftlEll&KJt«LT, 
g©H*t fc*f LTl!fe£K:B«ifI#©« t i&*£fT3 fc* 
©ff7 K UX8«i6laiei2 1 2 H U^^KKEIS 
2 0 5£WU cn&©7H^SSUKBllHlB2 1 2, 2 
0 5*iH»-r'5fcJ6©7h , l'^x3-y2 0 3. 
ii*H«£#98USfT5fcii>©/* , J 9I»IM WE8S 2 
0 6«:#LT^*it^aST**. 

[0129] rr. «s^gsir@«^^^«igtT 

B&2 0 1 l^Ofa^8SK«)lHJ£§2 0 2lC^^n«!Bft 
«*t, 7KUXxn-^2 0 3IC«lteS*l*SI»^ 

[0130] m^igB30?§2 o 2(c^$n^Pi«t{3 

*tt, «^C^B*SfS©«JEH#BE**lfeH«ee^2 
2 1 tLT**/^;i/2 1 0 l^ftiteStl, BI«ffi^ 2 2 
ltt$7SA**2 i 0fCI*}»SnTV»-5^*Ulel8SCtt 
*(JWfi^«, 7HU7;r3-y-2 0 3CA 
-t^TB«im^2 2 l*S*/t^^2 1 0©«f 

©^-rti©in*K#*atr^*^£sn5. c© 

[0 1 3 1] ff7HU7.«gffi»lElK2 12. 5>J7Kl'X 

*s^S)iH]f§2 0 5, *±w&m®®%,2 o 6». 

nt,«^«Kf&[E]K2 0 2 7HWf3-^ 

2 0 305*3- His*ca^A**nfc«ii«**, a 
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[0 13 2} K7K36&Vt)\'2 1 0 rtSB«)|Hl8SttJ6£0 

*S3*tfcHflMI# 2 2 1 tt, fflH^^'T ^f2 7 10 
-2W)SB*K:ttaa*rTVs*. BMWX'f ??2 7 1 
tt, ff 7 H U*«M&S&£-t 2 4 1 fc«fc 0*SttJ8 (O 
N) ift*. 

[0 1 3 3) BftflHUK'f y^2 7 1 ©ft&TjOJg 
Ttt, m7 KUX8U»a«^2 5 1 Cfc»)«l»Stt*X 
•f y*2 7 2©-^r<OSS ; PCS5l«SnTVi*. S£t>T\ 
*^y?-2 7 l££tf 2 7 2#|iP*KONL&V>£, Pi 
«HS#2 2 lttfflj&l*i8&<&;**<J|gj&2 7 3fc{HiiteStt 

^2 10 ^*';«JftS'JffllB882 0 6*> 

£>#SSaft49HftfI*t2 6 1 tc«k0*5££*l*. 
[0 13 5] B8CX%yHB2 7 3 1 ©#tl&M£ 
*"T. C0M0»%UBK2 7 3T1J, *-fy^2 7 2 
*>£«l&Sn£IB«Hg^2 7 5**. «J&«^2 6 1*V\ 

k^©«^irON-rsh5>X7ry-F2 3 2 
a, 2 3 2b£. ^Jtfe^#2 6 l*m-P^;KZ)«^C 
ONt5h7>X7?y-h233a, 2 3 3 bfc&JS 

«8ftf§^2 6 ltth5>X7ry-K2 3 2 
a, 23 2b<04'-h«S£-f >/1-*[hJB2 3 lCft 
SSSnTU*, -f >Sf-j'BB2 3 1tt«fti^2 6 1 
*K«gU ^(7)K3te©^«h7>X7ry-h2 3 3 
a, 2 3 3bO^-hmffifc«J&SnTV»5. 
[0 13 6] B8 0WTtt. M^f 2 6 1#MK 

jp<d*#. y *f 2 3 o a m&mmnn&mwftt) 

tl. nSkWZ 7 6*BOT«WMBlMre2 7 4tt. 
**'J**2 3 0 b0f*gK£Oft5£StlS. ;* 
tU«f2 3 0 a, 2 30bttv Hfft* 

ia>^>*r«i**n&DRAMarr*o» 

*©JE«MWN!>fci&lCtt. **-««*T^ J EU*T' 
2 30 a, 2 3 0 btf>rt«£E»r (U7l/y>a) f* 

[0 13 7] B9C* i EUBB2 7 3©$2<D8tJi8«* 

««*XK$?fttt**i«. fc*s> B9®ft«M£«t> 

Cfftotl. WIMH92 6 1 *»/Vf l"*;M>W6. 
31*2 3 0 a * <0fflfc«#(DHifM«ftfcn, «B-fe^2 

7 6$en-r«&$seiA(i^2 7 4t*;*%>j$?2 3 0 
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b' fc«fcOft£ 3 n*. 

[0 13 8] >*'JIhIK2 7 3#09<B#fifcM<OJ;'5& 
X^t 1 * y^ST*tl«> *%UBB2 7 3tc$a*n 

■Bce&s n*B«5*- * *>mm%&m& s *i* t 

[0 13 9] BI0ICH*A4»fiu&O«|ft#r^'r3> 

«i»ic#fotfTB«ffl**e»"r*BHtt, cpudi 

[0 1 4 0] ftoT, a*®*5*SBirBBft«*fi& 

T*»*efc^TB««*eap*w^B»-c«ttfc 

20 [ 0 1 4 1 } m 9 K*TJ: -3 K, BA*iic&fl-£fl** 
»*T*lfc#tt, BHfl^fcBJBUTfrfrftCBBflW 

CO "J 7l^yya«IttSKftt , il/T 1 ftCfffctlTt* 
*K»!5sB««#«>Ja!fOSafi4. JfcKhS'XT- 

^ * >j h»j mmzim h x t» s . 

[0 14 2] *X hx^xAfliJTWr^tfx^^iJ 
KA/t^lcAff^tiTttftBBSV^CUO^e 

[0143] lFJiLTSlltr, a^^OffiS^ 
40 7- Hyp-fey*- /«t£S:*ffUT. t\y99? 

[0 14 4] ny>>if?V>\ t -Zi6im<0&5ft.T-91 
ir^-Tii^S^Jfe*. -erofc*. HI lfc*r±5 
50 -^^-^o<ftjg^. > 5 1 >^^O!e«<0©0tlit/«c£ 
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te^**'^. A*«7^y5r>>HOH«[<i^<t ureal 
an*. 

[0 14 5] ^3:9. *7b->XfAffl©/V^^5f 

— >3 >W«l5*TS«ia«©aa«llftd^fi6K*5. 
[0 14 6] £<D.fc3K, »a/t*;KZ>ffl*rtffl5©*€: 

5 i&Ktttt < . 011 CSf J: d KW«ra^©H$r#& 

[0 14 7] Jfcfc. ^WOJfcfflffltLT, ffiS^i-y 
LfcStfWMI (3D) ^fctttr»T& 

-r »«im ^+ -7 * -tt €rin«©isa ^ * y * 

[0148] 3 DB«<Bg*«»'&»:«. 0J*.tf0 1 2 30 
-££SSX*U->B«. te#£<K8X*'J->B«£ 

[0149] *x V y^fAtcti, 3£HT*&Bro£ 

[0 15 0] ftfcftStf, *§fflB»£a-i«B«0B 40 

[0 15 1] 9imft«mM1l*l26 0HzT**fc 
£{^6 OHzT^fcfroT^afcfcfcl&r. 3 OH 

2 o 7 u y * s nr u * ^ i ^ -s ft 

^2 6 lti*Xlc«JQa*.«;:&&J:0, 50 
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^3DBfc<0£jS***IftK&5. 
[0 l 5 23 &i>, U©W***-MW>BHMI 

[0 15 3] dODP^S^v M*kK«0> 1 
**'J*, 2*Hi:0 ! b#<^Ci{iJ;0gI)BT?«^. 

i-fct>^, ittst2«[g©pt^«j-T?wjft«^-r**s 

fflWfcifeBfflB&SfilfcLTfc^. c«2*lcttWT 
*afc»0«AT««*tf<r», 3ttBt4ttS©^ ; EU 

frAtf. ^B«<D«J»)8l*X'f y^O«j#^-f S>y 
fr. B#(f^oM»r^'r 5 >^tt(MK*»*ta< ft*. 
[0 15 4] C©«k?tCLT;*^U^«IM»{Sft2 6 1 

^*BfflB»a:£efflBfi5©^&fT^-C^*«^t 

[0 1 5 5] U4W01M. 

■saw. £Qmm&tiEBmm®o)mJjtztt&vk® 

7 U yft-flttCDXAKft 3 DBflW**^mtil::&*. 
[0 15 6] JU»J:5C**WIC«itf. **Sfr? 

77*U ^r—> 3 >CD«J#A*tfft>*lfct« Ctt. 
[0 15 7] fr^WKffiBSnfcS***®*? 

"b^Vi«^li»»©S*B#*a*f * t wmttt 

[0 15 8] (|g3a>g|fiS^|g) HI 3f*. *5t^^^ 

A««/^^;P3 1 0, flt^flUUKSKS 11. 

«H8Sfi)@g83 1 2. 7KU^«*^>^|illS3 2 4. 7 
H L-X^S^fi^iBSS 3 2 5. SW^EKHSS 3 2 
6. frJ»f®^>^0?33 2 7, jHf»|»^m^£i] 
!S3 2 8£JMrr$. 
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[0 15 9] <15&@£>[3@ 3 1 1 ICBM^-SI A<A 
#2*1, ^-ncraSIUT7KUXiK*^>^lp|«S3 2 4 

Hl'*»«R«<W!4H»3 2 5 £0 W2l2nfc7 K W 
[0 16 0] Si 4(i. *mMM1&<omik&nin*)l><z> 

ifigfiCLCt, itfJ&ftsaUHsJPCEL 
t, >itUEBII3 2 1i. X-fy^SWl . SW2 tfr 

[0 16 1] FET«fc?>fi)c$X-f y^SWl ©y-hm 

ffite7 H I/XS3 o 2 ir. y-x«ffttfi*«3 o l e 

**ft$LTi59. X* y^SWl aPW>*ff&X 
•f y?SW2 ©7-^«aiOHl:^t l J@K32 1 fl« 

[0 16 2] cnCiO. 7FUX*KABIft3 1 2 J: 
9#7KUXS3 0 2£ON«E#3lAl2*l. 
MmUaMEK3 1 6J;0iKI{9«|3 0 6C0N«E#RI 
fll^n, X^?SW2 *tON£&t>ifciB*CEL^ 
tt. >ctiJ[5|K3 2 1 J:DSii*g^eilindn5. 

[0 16 3] SE*. frMttCE*J3nfcWlElCMMB9 

*±^&«^SLTH^fiSn^7' Fl'XHlfcftg! 
jrnT»S>Ml#f«>&X'f y?«t:t>&&:0. 

[0 164] H-<D7FWX*lC8SK;*nT 
V>. o£0. *7«f-*F£*7*-*FlC*^THt; 

[0165] *-£W}M®cm&v$>tin. mm® 3 0 6 

[0 16 6] 0 1 5 tt. *Hi6«S80»Sa^A^JI/0 
OT, **UHK*lCjmR«C«* 

"Ctt. JU7FUX«3 3 5. M7 FUX«MnBK3 1 
7, X<??SWI fc**iJBB3 3 1©«C#A;Sn 
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*IJ7FUX$3 3 5T-*©i«M*«*reft*X-f y^S 
W3 *aSCJH*f* 
[0 16 7] *%U|g||ft3 3 l^«>ft*&»li. 157F 
UXIS3 3 2*5i;tf?iJ7FUXi&il3 3 6fc*fcON«BE 

fc, ^tfcfi»«)fT7HUX^3 3 2fe«ta:a^bc 

«»<©5>J7 f uxitiwa utiao. «&e<z>* 

[0 16 8] Hi 6C, X«*?ei3MRttCft«&4 

*tf *.s*a/t*.»'«>-te;HIMt**T. x< 

«y^=-SW3 *J^ ; eiJ0K3 4 ItX-fy^SVW ©Mfc 

o N*jE*^fti s tutfrnmrn 3 4 4 *5«k omm 3 

20 TlMIT6C£T«*«®**^fcMW»IC»&&£ 

[0 16 9] ±EH1 5 £01 6©£J&#&e43tr>T, 
X-f . SW2 , SW3 Z&'&WlftZ&ZZt 

[0170] (^4 onmmm <n%msm%. % 

tCiO+raSBS^-rSFRC (Frane Rate Contro 
30 1) KNTSfcOT&Q. Ell 7 iCtEMOtEJMUlS^ 
-T. SB3©^l(i»litH-fi[3rfcBig-#^*/*UT« 

[0 17 1] >t«UBK3 5 lftCli. *tofc<£fc20 

*BJM»3 5 5 (fitTENAB^l**) ^SE^-Sit 

[0 17 2] * : E'JlalS8A>S<Offi*jtt5'n;/iMI^3 5 

6<ojaia»t:-&t)-a-TfT*5nsds. sa*»^ttt!i»« 

40 3 5 4(iJ;t»T3>|-D-Jl/an5. J:9T/t'J*T 

jS^t^Tt-^tl^fc*. MX.if«9DttJLMttlk« 1 2 0 

Hzif5i, «t)Jft^.lC<ta7Uy*tt6 0Hz tS: 

[0173] mmmmimcztm&tDmtLzg 

[0174] (jb 5 ay%mmm) m 5 ©^tg^asi^ m 
so 4®iWBtt0S£ir?&9. ssfiA, B^srawc 
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[0 17 5] BfiE-rsajgCELl . CEL2 C#R-f 
*>^U0«S3 6 1v 367Ki3^T> ENABK«fc-p 

Tm*^<Dm£&fr&ifi&#MRiinz>. &ft> clk 

0IS3 6 7^63 6 l'sOiSftlfaiO^^hdifTbtl 10 

co 1 7 6] ctuci:Q. wz.immmmm-c£m%m 

#£3E;RUfc»£fc, ft*T«Bl9 (b) 
#©*ij*SA#*;5*^£tt5 * 

S^feA, Btt>^f Sit^tt?. (01 

9 <a) ) . <aLi©»-&» £mmmmjjft-?ftt)ti 

[0 17 7] JM*J:tfSii5©S*ISJ&iB**a*£ 20 

[0178] (%6<D%ffiKm) mennmivmt. -> 

t)OT$,D, B2 0tt*SSffi«C«fc5*;U«s£H-?a 
*♦ 

[0 17 9] '>7hUS>X*«iB&#0.*;eU|p|883 8 
ltt v ^D-/^fg^Jg3 8 8<7)^ny5rf;|^MtT» x 
-*<E2li(8 3 8 9 K«ko T»«H*fflTx-^<oaiS« 30 
£f?5. w<3«&-fcU?Se*t«3 9 0<D-fel^Ht5 

[0 18 0] ^%UHS3 8 1 ^©IBSffijf^tt, g^Sl 
(K£llII&3 1 l*>S<g*Na3 8 3£iILT»««*t*£ 
tt. 7HUX»3 8 2CON«JE* 1 Hl»Sn*t^ ; E'J 

@88 3 8 i ^©^satfTfctis. 

tt. frW» 3 8 7 *S«fctfSI 1 <D$q$<Jffl«l 3 8 5 ICON 

ia«a»»s&£tt*#. ff#jwt&3 8 iw&zvwm 40 

Jtf*S3 8 6 CON«ffi*tfflto<**tfc«£«, ft^U 3 8 

[0181] sm-rntf. ^^(D^s@«in^ 

[0 18 2] #ltHrtt«lM<D^^ yV-VZ&ip. 

828 U »Httm2©A**Hr*ffl^Tasa*3!l^lt 
&%&tSZ.£1fiX-2Z. Z.O&z>\Z?tl\i, ^ihiittK 50 
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[oi8 3] ^tg@a&i*i»:estfcSi«iicKL 

[0184] (H 7 ©HJE^jg) 83&HU&6 oUSfi 

[oi8 5] t&7 <»?im&mi$z.<D&'5tem-e* ztt 
wntf . * a u - >-t-7*34*£# oa^sr** 

1 7fC^UfcENABB^fc«fco"CtJ9PT?€f*fc«), J8 
[0 18 6] ^±*H^S3 7)SIS7I^2II^SBCJ: 

[0 18 7] FRC*fc«5^1f&£««0*>K 
[0 18 8] Sfc. A^D-^-TSBtt^^^'J*^ 

[0 18 9] -S^^Piftlfffi^y^U^I*!^ 
[0 190] (|§8©3iJfiiai8) ^nSTCHJfiWT? 
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«©l*l» i bffiB5<0?ii^BHSlt*®«-r4t*tt7?*<, -E-cd 

[0 19 1] 02 iw. *»fi©S&8©&Jgj§>|gl;:trtt> 
5«fi8*8fi©«B&©*/££*UfcB-efc*. 
*M*;U4 1 OKU. «R©H*#rT*lJttK:E7iJ**l, 10 

B-rssKimubBHU 1 84*jui£nTt>s. 

[0 19 2] flM/t*;ir4 1 Offltttt, Mftftofcft 

ic. iia^»(0**tifii>nT^-5. #sa^t«. 2c>© 

>1%UBMPM1 x PM2 £:» $ 1 43£tfSg 2 ©**U 
S«EK4 2 1 . 4 2 2, ftMM 2 5. <a^tiDg 
»4 2 5<OfflK:}fA$nfcX'fy^4 2 6» 8#£#W 
S&@fS4 18££2©**»ja«B»4 2 2©IHIfc#A 20 
dJl&X'f y*4 2 7#4Sil». 

[0 19 3] BB/t**«>*BBB&l'T, 2^©** 
■JBBFMI-. FM2 . «3*«t^»4 0^=EU jM^la] 
884 0 1, 4 0 2. *S£K4 0 5#tt»?&tlTlr>«. 

[0 19 4] $r4As6H. Bft£££?£ffl<?)ftSI3l$ 
t?, «R©li«i©rt. ftfeffiM0BV>B««tB1R£* 
•5. £©«£. 2 00H#*#^. ^'JEMrFMl t 
FM2H-€-n-5 £ n*tg2»SnTiSO. JHEUBBFM2 

4tMft«4 0 SICJcOffrfcStt. £©e^*a«L 

f&4 1 ie£j8£tl«. 
[0 1 9 5] SttBattft/t*Jk4 lflttt. *»*© 
>i*UB»PMl . PM2 attft?* 1 ^KKttsnfc 

B*©^teiH3fnfcs»e#«i:sji)pjsg4 2 

LT, HMT^SH^Tft. ^*'JB»PM1 . PM2 

©a&», »4©>*'jg«iaK4 0 2i»32i6nfca 

«fi^*SttfcSK«^Ria08S4 1 8 E£9. B20 

*%ub*bb4 2 2^e»sn*ctir«fcofffcn 40 

[0 19 6] ca£3ftftBBKT«ftC!>B*0 1?6 

aKLT*©g#*eirr*#5£ft. 8WE«ilS*St£L 

r«Jpft:* nfcHflkff «*sm p e g 2 *TH*cfT*> 
ttxfco, c0Bft&M#3fcfttfiaBe#aic-r&:: 

[0 19 7] C<0J;3ftffil»j&5££ffl<r>fcIJ« 
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fe, ^T«»Pretta*©B«OTfc&oTL*5fc 

snfc«#a<. B*cfre*<*T&s£ti«0>T. « 

*fc«WB«!>«an*l*<C 
[0 19 8] iOjIBBTtt, ff*B***V»ttl 71/ 

©H£*fftfcLfc*t, 1 7W-AfJWH«TtraCffiS 
©B«tfJtT&<, MWttBOBBfcB*'** h*tfi 

T. *««B*l*JT?!Sf *H 2 2 
Ct^TtS. 02 2fc*3<r»T, 4 0 8iits;<*M 
Blc»tt6nfcBteltx>3-$'T*?J, 4 3lttS6 
ffi^^U4 1 Ort0&B*£Ri?&tlfc7 : =i-4'T& 

•5. 

[0 19 9] (&9©£ffiSJB8S) S-BSSlCfcRO/^'J 

ICfcjrriCttfTSS. ft*CD^>AAB«jKB<E>ll 
WIMHIIB*«ttTt> 1 0 6 0 #-f > h &g 

ftfc*, ^>Aate»£»l 7ms e cfclCCPUKlE 

si-r«.^s^*ofc. ;:©£#>. cpu#«a»fEi*H 

UlceMT-SfcfeOBJKiIilBS'b 1 7ms e c*£B4Pl/ 

aKTttasffiJMWAftotttftaoT^fc. <si 

D87 DIGESTAn Electronic Podium for the Classroom, 
and SID94 DIIEST Electric Ink-ing Systen Per (or nan 
ce #B5) &9<0&mMmi*> CPU<DfMat««£ 

[0 2 0 0] 02 3tt#»W©£9©0Sl&B!&fCftfc* 

«£tflIft0;t%UBtt«*U 
BiBAfc****/^.^ 5 1 lB*ijW*jk5 1 0 

1 oKEssftfcX'f (a***?) 

Z*>*y?Z7 K UXBBBBB. 5 0 4 BISSSt- 

* tftjtrt** 5 1 0 «t 9m 0 wr*¥*S0ES. 5 0 

5 5 1 OfcEBSftfc*-*?^^^ 

^taffiSfjE&S 5 1 1 Hi-tfy H IxX^^»[e]2& 5 1 2 * 
fM8T*?g 1 OMBBM, 5 0 7 «#¥it2tEl» 5 0 4 
0^ 505 tmmtift 2 COM^BK. 
5 0 8UH co^wiejk 506 izsmtitntiam-z C 

PUT, »2^)(aWl£]f55 0 7*^tt£gtiH8££ttlR 

[0 2 0 1] 02 3 lC«tt«S4enBff«B9rr«.&& 
TOaOTfc*. S%/1^iP5 1 0 (0^ 
/«Ct*C«k0ffiS^I§3t$n, *^1*^5 1 OA* 

&. S^*S0K5 0 5IC«fcrjSit^S«S (la^-fr-T) 
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tfmkm&Ztl. *¥i62lsI!&S 0 4K£9;* ; E l JtEl!& 
[0 2 0 2] JS0ffl$nfcffiSx-^«^2CD$iJfflllHl» 
U 5 0 8 KIB2I<**1*. CPU 5 0 8~Ct£l&& 1 ?—9$$ 

[ 0 2 0 3] 81 <7)M®®& 5 0 6 TiiiB0HiM8£gtt 

1 2 MIOSIS. S*/1*^5 1 OTtt&HSSflttaR 

[0 2 0 4] 02 4 (a) t (b) IC, t*/^^5 1 
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